Transport of gabapentin, a gamma-amino acid drug, by system l alpha-amino acid transporters: a comparative study in astrocytes, synaptosomes, and CHO cells.
The system L transporter is generally considered to be one of the major Na(+)-independent carriers for large neutral alpha-amino acids in mammalian cells. However, we found that cultured astrocytes from rat brain cortex accumulate gabapentin, a gamma-amino acid, predominately by this alpha-amino acid transport system. Uptake of gabapentin by system L transporter was also examined in synaptosomes and Chinese hamster ovary (CHO) cells. The inhibition pattern displayed by various amino acids on gabapentin uptake in astrocytes and synaptosomes corresponds closely to that observed for the system L transport activity in CHO cells. Gabapentin and leucine have Km values that equal their Ki values for inhibition of each other, suggesting that leucine and gabapentin compete for the same system L transporter. By contrast, gabapentin exhibited no effect on uptake of GABA, glutamate, and arginine, indicating that these latter three types of brain transporters do not serve for uptake of gabapentin. A comparison of computer modeling analysis of gabapentin and L-leucine structures shows that although the former is a gamma-amino acid, it can assume a conformation that can resemble the L-form of a large neutral alpha-amino acid such as L-leucine. The steady-state kinetic study in astrocytes and CHO cells indicates that the intracellular concentrations of gabapentin are about two to four times higher than that of leucine. The uptake levels of these two substrates are inversely related to their relative exodus rates. The concentrating ability by system L observed in astrocytes is consistent with the substantially high accumulation gradient of gabapentin in the brain tissue as determined by microdialysis.